Utility of P-glycoprotein and organic cation transporter 1 double-transfected LLC-PK1 cells for studying the interaction of YM155 monobromide, novel small-molecule survivin suppressant, with P-glycoprotein.
1-(2-Methoxyethyl)-2-methyl-4,9-dioxo-3-(pyrazin-2-ylmethyl)-4,9-dihydro-1H-naphtho[2,3-d]imidazolium bromide (YM155 monobromide), a novel small molecule that downregulates survivin and exhibits potent antitumor activity, is hydrophilic and cationic. Although previous studies have shown that influx transporters play important roles in the uptake of YM155 into hepatocytes and possibly into cancer cells, efflux transporters have yet to be investigated. In this study, we assessed the interaction of YM155 with P-glycoprotein [multidrug resistance 1 (MDR1)/ATP-binding cassette B1] using two kinds of transcellular transport systems: Caco-2 and MDR1-expressing LLC-PK1 cells (LLC-MDR1). We also used a newly established LLC-OCT1/MDR1 cell line, which expresses basal YM155 uptake transporter organic cation transporter1 (OCT1) and apical MDR1. Direct interaction between YM155 and MDR1 and other efflux transporters was evaluated using transporter-expressing membrane vesicles. A bidirectional transporter assay using Caco-2 and LLC-MDR1 cells showed low permeability and no vectorial transport of YM155, suggesting that YM155 is not a substrate of MDR1. However, vectorial transport across LLC-OCT1/MDR1 cells was identified, which was inhibited by the MDR1 inhibitor cyclosporine A, clearly indicating that YM155 is in fact a substrate of MDR1. Insufficient expression of basal uptake transporter of YM155 in Caco-2 and LLC-MDR1 might have confounded conclusions regarding YM155 and MDR1. Using the transporter-expressing vesicles, MDR1-mediated transport was most significantly involved in YM155 transport among the efflux transporters examined. In conclusion, these findings suggest that YM155 is a substrate of MDR1, and that MDR1 may play an important role in the pharmacokinetics of YM155. Transcellular assays lacking basal uptake transporters may be inaccurate in the assessment of hydrophilic compounds that have poor membrane permeability by passive diffusion.